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In vitro Anticancer Effect of Kochujang (Korean Red Pepper Soybean Paste) and
its Ingredients in AGS Human Gastric Cancer Cells

So-Ja Kim and Keun-Ok Jung'

Department of Nutrition, Catholic Sangji College, Andong 760-711, Korea,
'Research Center for Processing & Application of Agricultural Products,
Taegu University, Gyeongsan 712-714, Korea

The anticancer effects of methanol extracts from traditional- and commercial-kochujang
(Korean red pepper soybean paste) and their ingredients were evaluated on AGS human
gastric cancer cells by MTT assay. The cells were treated with the extracts from tradi-
tional- and commercial-kochujangs for 72h. The Kochujang samples inhibited the growth
of the cells in a concentration dependent manner. The traditional-kochujang showed higher
anticancer effect than the commercial kochujang on AGS human gastric cancer cells. The
traditionally prepared sikhae kochujang with glutenous rice powder and malt exhibited
higher anticancer effect than the other traditionally prepared kochujangs (cooked rice
kernel (bab) or cooked rice cake (Deuk) kochujang). Among the ingredients of the tradi-
tional- and commercial-kochujang, meju and glutenous rice powder significantly reduced
the viable cancer cells (p<0.05). Anticancer effect of meju in traditional-kochujang was
higher than koji in commercial-kochujang. The meju consisted of higher ratio of soybean
to rice exhibited more anticancer effect than the lower ratio of the soybeans. These results
indicate that meju and glutenous rice powder in the ingredients seem to be the major
anticancer components in traditional kochujang.
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), TK VIS MorAHA & 57, TK VIS MjAk
(A8l 1157, TK VII= DbAKA & 37 o] At

2) HEE FE29 M=
153 NEE T271% 3 08 B23Eslea,
T2stE AXAE FFY 2009 wgES HUt
st 33] WHESte] WEEFEES 4L U o]
AL A AF FF7](Buchi & 461, Switzer-
land)E ©]-&3te] F=% F dimethyl sulfoxide
(DMSO)ol| ZoAA ARl A&t

3) MTT assay

ME v S $13] RPMI 1640, fetal bovine serum
(FBS), 0.05% trypsin-0.02% EDTA ~12]3l 100 units
/ml penicillin-streptomycin< GIBCOAHUSA)Z -E
TYdstd AFESIA Y. A EZH| Y2 CO, incubator
(Forma, USA)E AHE-3H3ith AGS 1Al 94l
(AGS human gastric adenocarcinoma cell)= 3+ A
EF2YPo 2 RE FoFutol ujekstHA AP
ALE-3A T AGS AMlEZE= 100 unit/ml9] penicillin-
streptomycin®} 10% <] FBS”} €% RPMI 16402
Ab&-3Le] 37°C, 5% CO, incubatorol] 4] Hj %3}
o} v g M EZE 96 well plateol] wellT 1x10*
celjml7} E|=F seedingdlil A|BE TEEZ
748k th&, 37°C, 5% CO, incubatorol] A Bl &3}
ot AT = 3-(4,5-dimethylthiazol-2yl)-2,5-diph-
enyltetrazolium bromide (MTT) 20uE H7}stx
417 T o w e = A E formazan AF S
DMSO°| ¢ 540 nmollA FHFE=E =334
q_'l&l‘))

4 S EM

HxwH 7zt AE2RE 92 AdPARENH
ANOVAE 3t ¥ Duncan’s multiple range testE

ol g3te] EA B

) ME DR HES DEFQ in vitro
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=
g8 F/Y 1FH dgs FE2E MIT 4
A ol A

©] 100pg/assay H7F Al BFL 76%° =2 A3
&5 B3 v 1542 9 A& B3
AT AFE 5ol HshA HE 34 A5
o2 A A &(p<0.05)S BHyom 1

FEE A1FFRYG =L AiAE

100pg/assay 2.0} A &o] =

A 137 7Y dBeFEE Jgan
S MTTA @A A 43 E Z(Table 2) AGS ¢
A ALAE

NN HeEL&FEE H7bsE 100pg/
assayl M= AE 1133 VI MoAheol 48%, A&
aFA VIII (DbADHO] 41%2] o2 137 ol H]3)

al

Table 1. MTT (3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyl-
tetrazoliumbromide) assay of the methanol extract from
various kinds of kochujang and doenjang on AGS
human gastric adenocarcinoma cells

Sample ODsi0

(hgfassay) 100 200
Control 0.612+0.02""

TK 1" 0.354+0.01° 42)®  0.294+0.01° (52)
TK 11° 0.322+0.01° (47) 0.160+0.01° (74)
TK 1r’ 0.392+0.01° (36) 0.313+0.02° (49)
CcK 1Y 0.507+0.01° (17) 0.425+0.02° (31)
CK II” 0.595+0.01° (3) 0.434+0.01° (29)
Doenjang®  0.159+0.01° (76) 0.052+0.00° (92)

1)Sunchang traditional kochujang prepared with gluten-
ous rice powder, Dk Co.

2)Sunchang traditional kochujang prepared with gluten-
ous rice powder and malt, Dk Co.

3)Andong traditional kochujang

“C Co.

5)Hp Co.

6)Sunchang traditional doenjang, Dk Co.

"The values are means of 3 replicates+SD.

®The values in parentheses are the inhibition rates (%).
"“"Means with the different letters in same column are
significantly different at the p<0.05 level of signifi-
cance as determined by Duncan’s multiple range test.
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Table 2. MTT (3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyl-
tetrazoliumbromide) assay of the methanol extract from
various kinds of kochujang on AGS human gastric
adenocarcinoma cells

Sample ODsi0

(bg/assay) 100 200
Control 0.628+0.015™

TK IVY  0.428+0.005° (32)”  0.367+0.006" (42)
TK V? 0.398+0.010° (37)  0.325+0.005° (48)
TK VI 0.329+0.010°(48)  0.244+0.014° (61)
TK VIIY  0.412+0.005° (34)  0.375+0.005" (40)
TK VII® 0.368+0.011°(41)  0.263+0.010° (58)

1)Sunchang traditional kochujang prepared with gluten-
ous rice powder, Mi Co.

2)Sunchang traditional kochujang prepared with gluten-
ous rice kernel (bab), S Co.

3)Sunchang traditional kochujang prepared with glutenous
rice powder and malt, Mo Co.

4)Sunchang traditional kochujang prepared with gluten-
ous rice powder and malt, Mo Co.

5)Sunchang traditional kochujang prepared with gluten-
ous rice powder and malt, Db Co.

9The values are means of 3 replicates+SD.

The values in parentheses are the inhibition rates (%).
""*Means with the different letters in same column are
significantly different at the p<0.05 level of signif-
icance as determined by Duncan’s multiple range test.
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Table 3. MTT (3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazoliumbromide) assay of the
kinds of kochujang and their ingredients on AGS human gastric adenocarcinoma cells

methanol extract from two

ODs40
Treatment (yg/assay)
100 200

Control 0.778+0.019*”

TK V1" Kochujang 0.467+0.011° (40)” 0.340+0.010° (56)
Red pepper powder 0.468+0.010° (40) 0.316+0.013% (59)
Meju 0.086+0.009' (89) 0.027+0.006' (97)
Glutenous rice powder 0.133+0.007" 83) 0.107+0.007¢ (86)

CK I’ Kochujang 0.536%0.010" (31) 0.418+0.006" (46)
Red pepper powder 0.478+0.010° (39) 0.326+0.012° (58)
Koji 0.316+0.013 (59) 0.195+0.008° (75)
Glutenous rice powder 0.137+0.005%" (82) 0.113£0.005° (85)
Wheat flour 0.158+0.010¢ (80) 0.136+0.010" (83)
Wheat grain 0.421+0.014° (46) 0.108+0.004¢ (86)
Mustard 0.370+0.013° (52) 0.183+0.008° (76)

Imported condiment paste

0.124+0.010" (84)

0.063+0.009" (92)

1)Sunchang traditional kochujang prepared with glutenous rice powder and malt, Mo Co.

’C Co.
The values are means of 3 replicates+SD.

“The values in parentheses are the inhibition rates (%).
Means with the different letters in same column are significantly different at the p<0.05 level of significance as

a~i

determined by Duncan’s multiple range test.

Table 4. MTT (3-(4,5-dimethylthiazol-2-yl)-2,5-diphen-
yltetrazoliumbromide) assay of the methanol extract from
meju that fermented with different levels of soybean on
AGS human gastric adenocarcinoma cells

Sample ODsi0
(ug/assay) 100 200
Control 0.628+0.015*Y
Meju 1V 0.0130.001° (98)”  0.006=0.002" (99)
Meju I 0.050%0.007° (92) 0.012+0.002° (98)
Meju TP 0.087+0.005" (86) 0.018+0.003" (97)
1)Soybean trice = 6 : 4
2)Soybean trice =5:5
YSoybean : rice = 4 : 6

“The values are means of 3 replicates+SD.

The values in parentheses are the inhibition rates (%).
"IMeans with the different letters in same column are
significantly different at the p<0.05 level of signifi-
cance as determined by Duncan’s multiple range test.
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